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We, Babcocx & Wmoox Limited, a 
British Company, of Babcock House, Farring- 
don Street, London, S.C4, do fceedby declare 
the invention, (Comnnxnicstsd by Deutsche 
Babcock & Wilcox Dampfkbsselweskb 
A/G, a German Company, of Ohrharam, 
Uriudand, Gcnnany), fear whi& we pray afcat 
a patent may be granted tp us, and the method 
by vhich it is to be performed to be particu- 
larly described in and by the foSowing atate-. 
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Tie present invention relates to a pxooess 
of and tool for npanding tribe cods, applic- . 
afcie for t r a mpfc to the attachment of water 
15 tubes to the steam and water dram of a water 
tribe boiler. 

It is common practice to secure the ends 
of water tubes to * boiler. drum by fitting 
each tube aid within a tribe hole in tie dnan 
and then expanding plastically the tribe end 
wi tha th e tube hole, bo chat it remains finnly 
in contact wliL the watt of the hole to provide . 
a flnkUiglit JokrL In order to improve die 
resistance to the pendency of the ftfte, when 
the boSer b fa use, to put out of the drum, 
the part of the tribe projecting into the drum 
Ib often belled out 

Several different methods of obtaining the 
desired expansion have been used According 
SO to one method* a tool is used which includes 
a conical mandrel about which are spaced 
three concapon dinifc tapered roHess, die tool 
being innted in die tube end to be expanded 
with the axis of the mandrel co-axial whh the 
35 tube end and the mandrel being fed into the 
tube independently of the rollers so that the 
roBers are displaced outwardl y into contact 
with die inner surface of the. tribe. The man- 
drel is then continuously rotated and the rol- 
lers are fenced outwardly to expand die tube 
end and at the same time roll p rogre ssi vely 
round and into the tube. It has been found 
that with this method of expartttrng there is a 
tendency for each point of the tribe wall, after 
each passage of a refer has caused an expan- 
to spring back elastjcaBy and thereby 
My reduce the contact pre s s u re be- 



tween the tube wall and the wafl of the tribe 
hole. Furthermore^ the structure of the tube 
metal is afli e c fr d, die meed becoming hntdwwtf 
by the alternating bad. 

According to a second rather sanQar 
method, die tribe is expanded by a tool having 
a tapered mandrel and xoBeas hi which the 
mandrel and the rollers rotate and move out- 
wanSy towards the end of die tribe during, 
die expanding operation 
• According to a third method, a mandrel 
with a working surface having a <M*fr**t*r 
slightly greater ^than the inside diameter of the 
tribe is driven into the tribe end, so expanding, 
the tube as it moves into it This memod has 
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n practical difficulties when applied^ ox 
iong dun tubes, which tend to buckle^ audi. 
<he removal of the mrmArA from the . ffibe, 
after the expanding operation often givesjriochY 
trouble, 

An dbject of the present hrvendc^filj^ue. 
provision of an improved methoQla* ^SfiftBoT 
far expanding tribe ends, 

The invention: includes the process for^tfce. 
securing of a tribe end within a tribe hSe^ 
a tube plate, which comprises expjmffitg a 
part of die tube into fluid-tight contact with 
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the wafi of the tube bole by the foroKe 
puffing-out of a tribe expanding member 
through the said part of the tube end ami 
simultaneously as a consequence of the puffling- 
out effecting belling of the mouth of the free 
end of the tube into contact with the face 
<rf the tube plate. 

The invention also factories a tube end ex- 
panding tool sjritatte for the expanding of a 
tribe end within a tube hole in a tribe plate 
in which withdrawal means are provided for 85 
die forcfbje puffing-out from inside the tube 
end of tube expanding means adapted doting 
withdrawal to expand the part of the tribe 
within the tube hole, and the withdrawal 
means are arranged during withd r aw al to 90 
operate belling means which effect belling of 
the free end of the tube. 

The invention will now be described, by 
way of example, with reference to the a 
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ponying partly diagra 
which r— 

Figure 1 is a sectional side elevation of the 
forward cad only of a tool far expanding and 
befiing tube ends arranged to operate on a 
tribe end that r.nl^nds through a tube pjatej 
and 

Figure 2 is a view snnfttr to Figure 1 bat 
with, the vazking parts in & different operat- 
ing position. 

In die drawings) a tube 1 extends through 
a tube hole 2 in a tribe plate 3- with its inner 
end 4 projecting beyond die inner face 5 of 
die tube piffle to a rifaftmr^ equal to 
IS twice the wail thickness of $t tube. ThetooJ, 
indicated generally by 10, fedndes a forward 
body part U terminating in a tearing snrface 
12 which, when the marmne is in use, is held 
firmly against the past of tube plate inner 
20 face 5 which surrounds the tube end 4. A 
irel 14 mounted in the body part 11 ex- 
tends axiaSy beytrnd die bearing snrface 12 
and at die enp^^^vy^^pt of tlie expanding 
operation, lies in the inxdai position shown 
25 in Figure 1 in which it catenas into the tube 
1 tz> a point beyond the tube plate 3. At its 
inward or forward end the mandrel 14 is 
formed with an enlargement or head 15 ad- 
Honing a part 16 that tapers reaxwardly to a 
$:vqMkal part 17 beyond whic h a mot IS 
_-pf--the- rnandrd is screw-threaded into an 
operating rod 19 which is coupled to the pis- 
ton of an hydraulic power device (not shown). 
A^gjocp of four comjuenjentary expanding 
35 ... rnecnbcxs 21 are rikiaMy rnonnted on the 
-^tapered mandrel part 16 and may be moved 
-fr^tt-Sn^aliffied position shown m Figure 2, 
. ^ ior-winch aligned parts tbere o f form a com- . 

""jfr* 1 * ifofr**** ffT F m< ^ n g snrface 22, to 
40:^ staggered position shown m Figure 1 in 

— which jane apposed pair of the members 21 

is offset rearw aidiy of $c other pair so that 
—4hc overall radius of each member is reduced. 

. Tte . four members 21 are held together end 
45 to the inandrel by a helical spring 24 that 
endrcks part-cylindrical sections 25 of the 
four members. 

SKdabry rnonnted on the cylindrical part 
17 of the mandrel is a movable stop 30 in 
50 the form of a tube length having a cylindrical 



rearward portion 31 which is a sJMmg fit on 
the mandrel part 17 end a flared forward 
part 32 of suck diameter at its forward end 
that it engages* the two rearmost expanding 
55 members 21 when they are at the rearward 
end of the tapered part 16 of die mandreL 
Secured to the rearward end of the portion 
31 is a boss 33- formed with a drcurnferen- 
tfcuTy r*t»n*fng radial shoulder 34 that faces 
60 reaiwardry of the mandreL Mounted on die 
body part 11 toe catch means in the form 
of four plungers such as the prungera 36 so 
QTTOTfgp^ as to be slidable radmlly and being 
biassed inwardly by springs such as 
6$ springs 37. These jdungeH 



to engage die boss 33 and are so 
shaped at their inward ends that they 
restrain rearward movement of the shoulder ■ 
34 past the plungers only nntft the axial farce 
an the stop 30 exceeds some predetermined 70 
■value- 
Also mounted an the body part 11 is a 
circular row of eight tube end belling de- 
ments 40 so guided in the body part 11 as 
to be capable of radial movement any and 75 
biassed by springs such as springs 41 inwardly 
into engagement with the stop 30. Hie inner 
side of each element 40 is provided with an 

ed surface 42 complementary to the 

flared forward part 32 of the stop 30 so that 80 
as the part 32 moves rearwaxdry past the de- 
ments 40 they are moved outwards in a radial 
direction. Each dement 40 is formed with a 
forwarder extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the waQ of the 
tnbel. ^ 

To carry out the expanding operation, the 90 
tod 10 is brought into position opposite the 
tribe end to be expanded and the mandrd 
14 inserted into the tjribe to* the position shown 
in Figure 1, so that the beamy snrface 12 
engages the tube plate face 5, die atop 30 95 
bemg set with ha shoulder 34 fbrwardiy of 
die faangers 36, the expanding members 21 
being towards the rearward end of the taper e d 
part 16 of the mandrd 14 and the rearmost 
pair of die members 21 being in contact with 100 . 
the forward end of die stop 30. 

The mandrd 14 is now drawn rearward^ 
through the tod body part 11 by operation 
of the hydraulic power device so that the ex- 
panning mernbers 21, which are hdd against 105 
axial movement with the rnandrel 14 by die 
stop 30, are caused to move outwanfly into 
contact with and to expand the part of tribe 
1 which lies hrnnediately outside the tube 
plate 3. As tins takes place the forward pair 110 
<of the members 21 move slightly rearwaxdry 
too atigprrrent with die other pair of the mem- 
bers 21. 

Once the head 15 of the mandrd 14 comes 
into contact with the expanding members 21 115 
force is tr ans m i tted directly from die mandrd 
to the stop, which is caused to move in a rear- 
ward direction so that the plungers 36 of the 
ride over the shoulder 34. The 
expanding mernbers 21 and the stop 30~move 120 
rearwardly with the mandreL the members 21 
effecting pro g res s iv e expanding of the part of 
the tube 1 winch Iks within the tube plate 3. 

As the members 21 approach the inner face 
5 of the tube plant 3 the flared part 32 of 125 
the stop member 30 engages the i nci rnrrl sur- 
faces 42 upon the eight belling dements 40 
and causes those dements to move outwardly 
radiauy so that their tangoes 44 engage and 
bell outwardly the projecting inner end 4 of 130 
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*he tube 1. This bdKng operation ends when 
tiie tube expanding surface 22 comes top con- 
tac t with the forward part of the surfaces 42, 
wfacreapoc, rearward movemenL of th* marxM 
tthtivc to tfie tool 10 Is positively checked- 

The tod 10 as now removed from the 
finished tribe, the mandrel returned Jo its far- 
ward position, the tribe rxpflftrfing elements 
21 slid along tie tapered part 16 to cbetr 
tearward positjoos, and tie stop 30 restored 
to its forward position. The tool may men 
be applied to the next nfce $o be expanded. 

The tnnd i lne described is adapted to act 

ya* a presetectBd size of trAe75e diameter 
the expanding surfac e 22 
* related 
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ty related to j)be intexnal diametjer of the 
mbe. if desired the head 15 of me mandrd 
maybeciadea#gtar^azbByof the mandrel 
14;k^secvtsasa^»d^tedfay&mtkff 
oaovemtat of the ^pa^ng members jo^aH y 
of the tapered part of the mandrel to deter- 
rnrne^ the effect ive diameter of the expanding 
members dining the »«p«™*ft»g cperataan, and 
the position of the atop bet^ 
mas 'variation rf that effective diameter. Wner* 
the hea d 15 is ariafly adjustable, & ta advan- 
tageous to adpp a jristra»dpg shaped, oro- 
fcRPkg deafen for tie expending members. 
Wtowedafmfa:— 

L Process for me securing of a fcibe cod 
wrmin a tribe hole in the mbe plate, which 
? " expanding a part of me mbe into 
with, the waB of the tube 



tnbe end engaging elements whkh 
a^r^ed to movie radially outwardly upon 
withdrawal of the <?me expanding means and 
so effect beSmg of me mbe end. 

4, A tod as daimed in Oxm 3*, wherein 
the tnbe expandmg means *m4n*je a pmraHty 
of expanding members fitted about the peri- 
phery of a tapered part of the length of a 
mandrel whkh is irserfthle axiaOy into the 60 
****** expanded and farms part of the 
wuklruwa) means, atop means are arranged 
to He within the mbe to be expanded at a 
toward initial pcsftkai, catch means are 
arranged id restrain outward movement of the 65 
sto p mean s from the initial position unless 
me coward face on the stop means exceeds 
apaw oettnmned vsfae, the stop means being 
arranged to nestrafa outward axial movement 
of the said members upon outward movemcm 70 
of the mandrel only cntA the farce exerte d 
exceeds the predetermined Tame, and the mbe 
end c q g a g ftig rifrnriiift are arranged far en- 
gagement by rnriine d surfaces on the stop 

whereby upon the mandid moving the 75 

the stop means in 

A m. 
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hole by the forcible puBing-out of a mbe ex- 
panding member through the sat) part of 
the tnbe and rimnftsiuruua iy as a <xmseanence 
of the pmUng^rat effecting beffing of the 
month of the free end of the tnbe into con- 
tact with the face of the tube plate. 

2. A tnbe end expanding tool suitable for 
the expanding of a tnbe end within a tnbe 
hole in a tdbe plate, wherein withdrawal means 



— ^ — ^w^x apprcpaaate 

distance a part of the tnbe that exterste beyond 
the tribe plate is engaged and belled out by 
the beting meant 

'•AN as daimed in Oaim. 4, wherein 
the exfjanding members are h dfl in dose coo- 
tact with (the tapered part of the mandWby 
a uiuHnauft dng fining. 
6. A tool as ddmeTin Osim 4 or <3akn 
^fae rein a etop provided on the mandrd is 
adapted by Hrnmnjc movement rf the exnmdw 
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tog rnembers axiafiy of the tapered pari rf 
t he m andrd to determ ine the effective dia- 
meter of the expandmg rnembers during the 
q paadfa g o pfraf t ou , and the pos&on of the 
p is adjustable to permit variation of that, 
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_ -vided for die foccftfe puffin&out from 
inside d ie tribe end of tnbe qrpandmg c 
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adapted w _ _ w 

of the tnbe withm the tube hole, and *the 
withdrawal means are arranged dming with- 
drawal to operate beffling means whfa£ effect 
beflmg of the free end of the tnbe. 

3. A tool as daimed in Claim 2, wfc 
the MH"g 



7» A tnbe end **p«wtifag tool arranged and 
adapted to operate substantially ^ r * * 
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s ubstantially as shown in, the accompanying 
drawings. 
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A. C BRK3B, 



LeMD^on 8p&: Printed for Her Majesty's Stationary Office, liy the Ocmrier Press.— 1857. 
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